1. Introduction {#sec0005}
===============

A large acetabular bone defect, with loss of columns and migration of the acetabular component into the pelvic cavity is a hazardous condition that anticipates a difficult and potentially harmful revision of the failed arthroplasty. The cup, cement, screws and other items used in the previous surgery may become entrapped between the anatomical structures lodged in the pelvis and cause damage to them [@bib0005]. Vascular [@bib0010], [@bib0015], neural [@bib0020], and visceral [@bib0025], [@bib0030] complications have been reported in those cases. We present a novel surgical technique employed in a patient with loosening and intra-pelvic migration of the acetabular construct through a very large and complex osseous defect.

2. Presentation of the case {#sec0010}
===========================

We present a case of a 75 year-old lady who complained of progressive pain in her right hip. She had been operated six years ago for total hip replacement that needed hip revision surgery one year later. The patient had no relevant medical history. The physical examination showed severe impairment for hip movement and shortening of the right limb.

The x-rays showed loosening of implants and intrapelvic protrusio of the prosthetic cup as well as the metallic elements from the previous surgery including mesh, screws, plate and antiprotrusio cage ([Fig. 1](#fig0005){ref-type="fig"}A).

The CT scan showed a huge bone defect that was labelled as major pelvic column loss, consisting on the total absence of the anterior or posterior column such that less than 50% of the acetabular component could be supported by the remaining illium and ischium segments and stable press-fit acetabular fixation is not possible. As a rudiment of posterior column remained intact, we didnot consider the bone defect as pelvic discontinuity. Proximity of prosthetic implants to the pelvic vessels was also seen by CT scan ([Fig. 1](#fig0005){ref-type="fig"}B and C).

C-reactive protein, eritrocyte sedimentation rate and leukocyte blood level were negative for infection. There were no external signs of infection.

The surgical procedure was done in two following stages. The first stage was done in supine position. A modified Stoppa approach was performed to access the internal pelvic ring. The corona mortis was identified and ligated in order to avoid bleeding and to retract vessels more easily. Intraoperative tissue samples were obtained from the peri-implant membrane being negative for infection. Some screws were removed by this approach, but not the totality of the metallic elements, because of the risk of damage of intrapelvic structures. Two constructs plate-strut were used to reinforce the anterior column and quadrilateral lamina, pushing the foreign remnants medially. The constructs were made by using two reconstruction contoured plates (LCP 3.5 mm, Synthes). Fresh-frozen femoral-allograft bone struts were attached to the middle part of the plates by using monocortical screws.

The first plate was fixed anteriorly to the superior surface of pubic rami and laterally to the illiac wing through the lateral window of illioinguinal approach. The other was fixed anteriorly to the inner surface of pubis and posteriorly near the sacroilliac joint following the inner pelvic ring (Figs. [2](#fig0010){ref-type="fig"}A and B, [3](#fig0015){ref-type="fig"} video).

The patient was changed to lateral position to perform the second stage of the surgical procedure. An extended posterolateral approach was done with tenotomy of gluteus maximus femoral insertion to obtain better exposure. The rest of the material was removed carefully by this approach. A free cortical strut was placed to reinforce the medial wall and morsellized cancellous bone chips and was impacted over the inner surface of struts set in place in the first surgical stage. Two porous tantalum augments (Trabecular Metal, Zimmer) were placed in antero-superior and postero-inferior position to make the big defect hemispheric. A third buttress augment was placed in the superior zone to reconstruct the rim defect, and was fixed with screws ([Fig. 4](#fig0020){ref-type="fig"}A). A cemented constrained liner (Tripolar cup, Stryker^®^) was employed to prevent dislocation ([Fig. 4](#fig0020){ref-type="fig"}B).

As the femoral stem didnt show neither radiological nor clinical signs of loosening, it was left in place and only the femoral head was exchanged.

The patient was operated under general anaesthesia and the duration of the surgery was 345 min. In the postoperative period, 3 red cells concentrates were transfused due to anemia.

The postoperative x-ray showed adequate correction of the centre of rotation ([Fig. 5](#fig0025){ref-type="fig"}A)

At one-year follow-up the patient was able to walk with only a crutch and had no pain on her right hip. In the radiological images obtained at that time, there were no changes in the position of the strut-plate-screw constructs with areas that suggested incorporation of the allografts. The tantalum augments and the prosthetic components had no mobilization with no images of loosening of screws ([Fig. 5](#fig0025){ref-type="fig"}B). The patient is satisfied with the result of the surgery.

3. Discussion {#sec0015}
=============

When the intra-pelvic prosthetic migration exists and the migrated components are in close vicinity to vital organs, a wide approach inside and outside to the pelvis is needed. A staged operation in one surgical session has been recommended to obtain a direct and extensive view of the neurovascular and visceral structures, to mobilize, retract and protect those avoiding risks and complications when removing the intra-pelvic components, and to perform an accurate and stable reconstruction of the hip [@bib0015].

A careful preoperative assessment and planning are mandatory. The radiological study must include AP pelvic x-ray and AP and lateral hip images, and three-quarter views to search for pelvic discontinuity that is not always identified on CT because of artifacts caused by metallic objects. To evaluate the bone defect a contrast enhanced helical CT is of maximum aid. The angio-CT with venous return is the best exam to know the location and the potential damage of intra-pelvic structures. Angio-CT is the key exam displaying the vascular components related to nerve, urogenital, and digestive structures, including the examination of veins and the lower urinary system at late phases. It is preferable to more invasive and expensive methods such as the arteriogram and venogram, and to the angio-MRI for the artifacts above mentioned [@bib0035], [@bib0040]. If there is any doubt, a full screening of infection must be carried out.

The treatment of such as severe lesion as that of the present case, supposes a major surgical challenge. The migrated socket can remain inaccessible through a conventional approach to the hip joint and removal could be very difficult and dangerous [@bib0015]. A limited retroperitoneal approach through the lateral window of the ilioinguinal or Stoppa approach allows relatively simple and safe removal of cups with severe medial migration [@bib0040], [@bib0045], [@bib0050]. However, the displaced implant can be much more medial, surrounded by fibrous tissue and adherent to the main intra-pelvic structures. The rough outer surface of the socket and the presence of screws and other sharp metallic elements threaten those structures and increase the risk of damage during withdrawal [@bib0035], [@bib0015]. In these cases, or when the iliopsoas muscle is dilacerated and the foreign components are in contact with the peritoneum, the transabdominal approach seems preferable, despite the discomfort of postoperative period [@bib0040].

In our case the modified Stoppa approach was used to retrieve part of the migrated components because this anterior intra-pelvic retroperitoneal approach gives a wide view and direct control of intra-pelvic organs, being less invasive than the trasperitoneal approach, avoiding the vascular window of the ilionguinal approach, and minimizing the perioperative morbidity. A socket removal by the Soppa approach was not possible, as the screws made the maneuvers to remove it very dangerous even with direct visualization of the intrapelvic structures.

There are references in the literature of treatment of severe acetabular defects by reconstructing the pelvic columns with osteosynthesis [@bib0055], [@bib0060]. Extensile trirradiate approach and illioinguinal approaches have been proposed to manage such scenarios.

The intrapelvic approach described by Rives and Stoppa [@bib0065], often mentioned as the "Stoppa approach", was initially used for repairing inguinal hernias using Dacron mesh. It has been described a modification of this approach for internal fixation of pelvic and acetabular fractures with an anterior intrapelvic extraperitoneal approach trough the rectus abdominis muscle [@bib0070], [@bib0075]. Through this approach it is possible to access the pubic body, the superior ramus, pubic root, the ilium above and below the pectineal line, the quadrilateral lamina, the medial aspect of the posterior column, the sciatic butress and the anterior sacroiliac joint [@bib0080].

Once controlled the potential intrapelvic organ damage, the acetabulum was exposed by a conventional hip approach to perform the subsequent reconstruction and socket implantation. Having no objective data indicative of infection, the replacement was performed staged but in one time [@bib0035], [@bib0040], [@bib0015], contrary to that advocated by some other authors [@bib0045].

The acetabular reconstruction was done using metallic plates [@bib0085], [@bib0090] and allograft struts [@bib0095] to stabilize the impaired anterior column and the medial wall [@bib0090], and porous TM augments to reconstruct the periacetabular defect, reducing the volume of acetabular bone loss and achieving a hemispheric cavity [@bib0100], [@bib0105], [@bib0110]. This cavity contained by the plates, struts and TM augments was filled with impacted morsellized cancellous bone graft, and a cemented cup was implanted. We have preferred this method, used successfully by many authors, even in Paprosky Type 3 defects [@bib0115], [@bib0120], to enhance the biological response instead the insertion of a non-cemented socket, as advocated by some authors [@bib0085]. The constrained liner can improve the joint stability without increasing loosening in these cases [@bib0125].

4. Conclusion {#sec0020}
=============

The Stoppa approach allows for pelvic damage control and reconstruction of large bone defects in failed hip prosthesis with intrapelvic socket migration. By this approach, bone strut graft-plate construct can be used to supplement the pelvic wall prior to the reconstruction of the socket by a conventional approach.
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![Radiological images: AP x-ray view (A); CT scan views showing the intrapelvic prosthetic migration (A) and its relationship with vessels (B).](gr1){#fig0005}

![schematic representation of pelvic bone defect (A) and the position of the strut-plate constructs.](gr2){#fig0010}

![Intraoperative images of the plates set in place (extrapelvic (A) and intrapelvic (B) views) (Intrapelvic image taken with an arthroscopic cam).](gr3){#fig0015}

![Intraoperative images of reconstruction strategy and after cup cementation (A) trial augment components setting in place; (B) cemented constrained liner in the reconstructed hemispheric cavity.](gr4){#fig0020}

![Postoperative x-ray (25 days after surgery)(A) and one-year follow-up x-ray (B) (arrows show the image of strut allograft remodelling).](gr5){#fig0025}
